Abstract-The process of globalization and economic integration nowadays sharply intensifies economic competition in the field of production and services. Technological development is considered as the key to stimulating sustainable economic growth. In Vietnam, statistics show that most enterprises still use medium and backward technologies. Therefore, the products labeled "Made in Vietnam" are hard to compete in global market. In order to make a change, Vietnamese enterprises need to improve technology, including technology transfer, which is the solution to improve quality of the goods production and services, and to improve competitiveness of enterprises in general. In this study, the current consequence of technology transfer of Vietnamese enterprises is reviewed and some recommendations are suggested for further technological development and problem solving.
INTRODUCTION
Nowadays, technological progress has a positive impact on economic growth and human society [1] . Krume Nikoloski (2016) in his study of the relationship between technology and economic development concluded that important factors affecting economic growth are natural resources, human capital, capital information, technological development and socialpolitical conditions [2] . Among these factors, technological development plays an essential role in promoting economic growth and creates continuous opportunities for its further progress.
Economic growth has always been connected to technological development, which is proved by the nature of research and development (R&D) efforts that drive productivity growth [3] . This relationship in Vietnam has been also evidenced by the statistics.
The data in Fig. 1 shows the trend of technological development in parallel with GDP growth. By 2015, the invention applications, patents and GDP have increased respectively by 176 per cent, 185 per cent and 336 per cent comparing to those in 2007. In Vietnam, technological level is still trivial comparing with other countries in the region. One of the evaluation criteria for technological level is the Environmental Performance Index (EPI). EPI ranks countries' performance on high-priority environmental issue in two areas: protection of human health and protection of ecosystems.
Among the ASEAN' countries Vietnam EPI ranking in 2014, 2016 and 2018 is low in comparison with Singapore, Malaysia, Philippines and Thailand (Table 1) . This is the consequence of backward technology that causes the environmental pollution in Vietnam. The other indicator representing technological level is Global Competitiveness Index (GCI). The Global Competitiveness Report 2017-2018 assesses the competitiveness of 137 economies. Even though Vietnam impressively increased 5 ranks from last year and 20 ranks from five years ago, in this period, with the rank of 55th place, it is still lower than other countries in the region such as Indonesia (36th), Thailand (32th) and Malaysia (23th) [4] . Among the subindexes, technological readiness (ranked 79) is one of the indicators that directly assesses the competitiveness of Vietnamese economy and reflects the adaptation of an economy to technologies in order to improve business performance and emphasize the ability to absorb new technologies. The technological level of Vietnamese enterprises is a matter of concern. According to the results of the 2016 Enterprise Survey conducted by the GSO and the Vietnam Chamber of Commerce and Industry (VCCI) in 10 industries, 60 per cent of enterprises are using technology that is over 6 years of age. Moreover, 65 per cent of these technologies originated from developing countries, of which 26.6 per cent of technology used by Vietnamese enterprises came from China. The proportion of technologies originating in developed countries such as the United States, Korea, Japan or the EU is only about 32 per cent, of which over 18 per cent of using technologies are from before 2005 [5] .
Therefore, technological renovation and competitiveness are requirements and vital issues for every Vietnamese enterprise and the entire economy in general, that gives the chance to join the global value chain in the context of economic globalization. Today, there is a technological gap between developed and developing countries. Developing countries, those are lack of STI and dependant on developed countries, still have to import modern equipment and technology from countries with more developed technology [2] . from other countries. Source: [5] II.
RESEARCH METHOD AND MATERIALS
In this study, authors use comparative research methodology and provide evidence to determine the position of Vietnam on global map of technology and the important role and indispensableness of technology and technology transfer (TT) in socio-economic development. The current status of science, technology and innovation (STI) activities is described to address the ranking and real abilities of Vietnamese researchers and the effectiveness of R&D in Vietnam, which are considered as the cause of the need for TT. In many cases, the author uses statistical analysis methods in comparison with Singapore, Thailand and some other countries in the region to assure the given statements. The lack of relationship between Vietnamese research institutes, universities and enterprises is studied based on the number of patents applied in practice. The study also addresses issues, which enterprises are facing in TT activities through the statistical data and survey results.
The statistical data and materials used in the article are taken from reliable national and international sources of information; objective evidences are cited from official articles, research works, surveys and other statistics documents published in Vietnam and other countries.
III. RESEARCH PROBLEMS AND RESULTS
TT refers to the transition of know-how, skills, technical knowledge or technology from one organizational setting to another [6] . Yooduk Juna and Ilyong Jib defined that TT has been frequently paired with "technology commercialization", and for this reason TT has occasionally been understood as a sub-part of the latter [7] . Fundamentally, commercialization is the final stage of innovation process. It transforms technology and technique received from innovation activities into a product or process that will gain market acceptance and adoption [8] . Commercialization can also be understood as the process of buying and selling technology, and/or new process, production organization, new marketing and sale methods acquired through the first two phases of innovation process (R&D) to obtain profit [9] .
The reality indicates that technological development of Vietnamese enterprises is mainly in two forms: developing their own technology and/or receiving from external source of technology. There are many factors affecting enterprises technology development, and they can be classified into internal and external factors.
A. Internal factors
The Internal factors are the inside problems existed in the enterprise. That is the ability to develop the necessary technology itself.
Nevertheless, we consider that this ability is very low due to the following reasons:
-Most Vietnamese enterprises are small and medium enterprises (SMEs) which do not have or have insignificant scientific and technical staffs involving in STI activities;
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Poor awareness of the importance of innovation activities;
-Deficiency of scientific and technical personals, and their limited ability to participate in STI activities and TT;
-Low financial capacity.
The internal factors mentioned above are reflected in the practice of technological development and TT of Vietnamese enterprises. Like many other economies, Vietnamese SMEs (no more than 200 employees under the Law on Small and Medium-Sized Enterprise Support 2018) account for the vast majority. According to the official statistics of the GSO in 2017, the number of SMEs is 495,434, accounting for about 98 per cent of 505,059 acting enterprises [10] . The main STI activities of these enterprises are TT or goods production under license.
There are inadequacy of qualitativeness and quantitativeness of STI personals working in enterprises. According to the survey conducted in 2014, the R&D personal of all qualification is 164,744 persons, of which only 14.4 per cent work in the firms (Fig. 3) [13] A survey conducted by the Research Institute of Vietnam National University (VNU), Hanoi in 2015 shows that among 50 per cent of surveyed enterprises, the percentage of employees involved in STI accounts for only 6-10 per cent of the total employees [14] . The majority of Vietnamese entrepreneurs do not have clear awareness of the importance of technological innovation (Fig. 4) . There are only 12 of 583 surveyed enterprises (2%) which have R&D department.
In the period 2010-2012, companies' expenditure on R&D is highly insufficient. According to the above survey, only 4 per cent of enterprises spent more than 10 billion VND on innovation-related activities, 49 per cent -from 1 to 3 billion VND and 33 per cent -less than 500 million VND. The main costs are payment for TT and consultancy [15] . Those issues can be explained by the low financial potential of Vietnamese enterprises, as most of them (98 per cent) are SMEs and up to 99.47 per cent operate in the private sector. The enterprises of this type often find it difficult to access state financial support as they do not qualify for subsidized loans or have not enough assets to get mortgage loan from the banks. The reality indicates that technological development of Vietnamese enterprises is mainly in two forms: developing their own technology and/or receiving from external source of technology. There are many factors affecting enterprises technology development, and they can be classified into internal and external factors.

B. External factors
The external factor is the national and global technological abilities that meet technology needs of Vietnamese enterprises, and the weakness of the technology market in the country.
The deficiencies due to the characteristics of the enterprises restrict the technological self-development capability of Vietnamese enterprises. Therefore, TT here is an objective inevitability. Typically, enterprises receive technology from universities, research institutes and from other countries, but this type of TT seems to be occasional. The Vietnamese entrepreneurs and foreign -invested enterprises (FIEs) are the main subjects' carrying out TT from (Table 3&4 ).
The deficiencies due to the characteristics of the enterprises restrict the technological self-development capability of Vietnamese enterprises. Therefore, TT in this kind of firms is an objective inevitability. Normally, enterprises receive technology from universities, research institutes and from abroad. The Vietnamese entrepreneurs and foreign -invested enterprises carry out TT from other countries to Vietnam. The number of contracts in Tables 3&4  evidences trends in TT.   TABLE III Source: Accessed from NOIP Vietnam [16] . Source: Accessed from NOIP Vietnam [15] .
Technological capabilities of public research institutes and universities are considered as their ability to develop technology. Kenichi Hatori called technology transfer from universities and public research institutes to private companies as "academia-industry cooperation" [17] . In Vietnam, the ability to transfer technology from universities and research organizations to enterprises is limited. According to the NOIP, every year, nearly 2,000 science research projects are
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implemented by research organizations and another 16,000 -20,000 by universities, but only 2,000 research results (10 per cent) could be useful to apply to the manufacturing and service sector with less applicable industrial solutions and inventions [18] .
World Intellectual Property Organization (WIPO) data shows that in the period of 2007-2016, the total number of patent grants are 10,496, of which Vietnamese (residents) owned 459 (less than 4.37 per cent) the the remaining 9,918 (94.49 per cent) belongs to foreigners (Table 5 ). The analysis of data in Table 5 let know that the number of applications for patent has increased almost two-times from 2,873 in 2007 to 5,301 in 2016, averaging nearly 18.5 per cent annually, but the ratio between the number of applications for patents and granted patents notably is less than that in Singapore. For example, Vietnam had 5,301 applications as of 2016, of which 1,465 were granted, achieving a performance rate of 27.63 per cent. Similarly, this proportion in Singapore has accounted for 62 per cent (Fig. 5) . As a result, the R&D of Vietnamese researchers is not effective. The data of Table 6 exposes the effectiveness of R&D activities and the problems that require in-depth study: the proportion of granted utility solutions and inventions made by the public sector including universities and research institutes from 2011 to 2015 was 18.58 per cent, while the number of researchers working in these organizations accounted for 72.3 per cent of the total (Fig. 3) . In the contrastive situation, Vietnamese enterprises, individuals and others have made 81.42 per cent of the total granted patents, while there were only 15 per cent of total researchers working in private sector. Considering the above mentioned analysis we can conclude that the ability of TT from research institutes and universities to enterprises is limited. Conceivably, the causes could be:
1) The research works did not focus on key areas and priority projects; the effectiveness of R&D is low;
2) The R&D activities have not been linked to the reality of domestic production and business demands and do not grasp the technology requirements trends of manufacturing and service sectors, i.e. the relationship between the public research sector and enterprises is not tight;
3) Qualifications of research staff do not meet the requirements of R&D.
Due to the weakness in technological development in the country, Vietnamese enterprises are being forced to receive technology from other countries. From 2010 to 2017, the number of registered contracts on licensing and property rights transfer between Vietnamese and foreigners accounted for 828, and between FIEs and foreigners accounted for 1,577 [15] . However, large technological readiness level between recipient countries and investing countries, and limitation of financial capability slow down the process of TT. According to the Ministry of Science and Technology (MOST), there were only 115 contracts fully completed with total estimated value of VND 447,000 billion VND, in which 02 contracts on TT of Samsung Corporation in 2017 worth about 323,000 billion VND [19] . As a result, the success rate is slow.
We assert that FIEs play an important role in attracting and transferring technology. However, the efficiency of the TT implemented through FDI channels has not met expectations. The MOST' statistics reported that in 2012, the number of FDI projects using high technology in Vietnam is low in comparison with other countries. Only 5-6 per cent of FDI projects in Vietnam use advanced technology; over 80 per cent of FDI projects use average technology; and about 14 per cent of FDI enterprises use low and out-dated technology [20] .
Technologies transferred under the FDI projects mainly serve the interests of investors, so it may lead to:
(a) the problem of environmental pollution, carbon emissions; (b) obstructing technological diffusion due to know-how protection;
and (c) highly defined technology value that is out of control of the State authorities and used by investor as method of "transfer pricing" (TP) between enterprises under common ownership.
Foreign investors try to use partner' import dependency on technology, materials and components as a way to evade income taxes. When making capital contributions with technology in investment projects, parent companies often declare technology or material with value higher than they really are. Then, the subsidiaries transfer that value to the parent company in the form of depreciation, creating real interest and fake losses to evade the corporation income tax payment annually. The same problems have occurred in and (e) underdeveloped information and service systems [22] .
IV. RECOMMEDATIONS
Recognizing the important role of technology development, the State has developed comprehensive solutions to address issues related to STI activities that have been institutionalized in the Laws and the Strategies, National Development Programs, such as: State policies create conditions and great opportunities for the technological development of the country and technological renovation for Vietnamese enterprises. However, there remain problems that have arisen when analyzing the internal and external factors, affecting TT. In this study, we suggest some solutions that may be useful to overcome inadequacies discovered in the enterprises' business practice.
1) Solving problems related to R&D human resource and the relationship between enterprises, R&D institutes and universities -Restructuring science and technology human resources and attracting R&D staffs into manufacturing sector;
-Encouraging the cooperation and creating regulatory environment for spin-off between enterprises, R&D institutes and universities are the most common solutions by allowing a large number of researchers to join the researches and helping enterprises to absorb new technology;
-Providing knowledge of innovation for staffs of R&D organizations to increase the effectiveness of research works; universalizing theory of innovation management for universities and colleges students; -Encouraging international cooperation in science; consulting and assisting Vietnamese scientists to public their researches on international-standard publications. -Establishing a reporting regime for the STI output as part of the statistical report.
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V. CONCLUSION Technology is the result of STI activity. The technological potential of the country depends on STI activities and plays an important role in the process of technological renovation and enhancing the competitiveness of enterprises. The National Technological Renovation Program up to 2020 targets that in 2020 100% of enterprises will manufacture key products and national product and master the advanced production technology. The goal of the Strategy for Science and Technology Development for the 2011-2020 periods is that in 2020 hi-tech products and hi-tech application products will account for the value of 45% GDP. Reaching the targets requires sustained efforts of the state, scientists' and business community for technological development.
